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PROBLEM TO BE SOLVED: To provide an image 
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low cost that is capable of degradation in a read 
image due to variations in flatness of an original, in 
which a plurality of Image sensors are staggered to 
form an image in one line. ; SOLUTION: This image 
reading apparatus consists of an illuminating means 
3 for illuminating a document, a plurality of image 
sensors staggered along the longitudinal direction 
crossing the document carrying direction, and an 
image forming means 2 for forming the image of the 
document illuminated by the means 3 on each of the 
image sensors 1. In this apparatus, a pair of mirrors 
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to read one main scanning line on the original on 
one line and reducing a reading angle against the 
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the surface X of the document. ; COPYRIGHT: (C) 
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* NOTICES ♦ 

JPO and INPIT are not responsible for any ^ 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

!n an image reader which comprises an illumination method for illuminating a manuscript, two or more image sensors alternately 
arranged along with the longitudinal direction which crosses a transportation direction of a manuscript, and an image formation 
means for carrying out image formation of the image of a manuscript Illuminated by said illumination method on said each image 
sensor, 

While enabling it to read one main scanning line on a manuscript surface on one straight line by sard image sensor and said image 
formation means between said image formation means and a manuscript surface. An image reader, wherein a mirror of a couple 
which makes a reading angle to a manuscript small is formed. 
[Claim 2] . 

The image reader according to claim 1, wherein a shading means is established between a manuscript surface and a mirror of said 
couple. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the image reader with which an image sensor is alternately arranged and plurality also changes 

with respect to an image reader. 

[0002] 

[Description of the Prior Art] 

The type thing from the former with various image readers provided with the image sensor which reads a broad manuscript is 
known. For example, the thing of the type using one long picture linear image sensor 101 and image formation element 102 which 
have the length corresponding to the maximum width of the manuscript P as shown in drawing 3 . As shown in drawing 4 ( refer to 
patent documents 1 ), there is a thing of the type made to arrange attemately so that image formation of two or more linear Image 
sensors 1 01 and image formation elements 1 02 may be carried out on the one line LI . As are shown in drawing 5 ( refer to patent 
documents 2) and it is shown in the thing of the type made to arrange alternately so that image formation of two or more linear 
image sensors 101 and image formation elements 102 may be carried out on two or more lines LI and L2. and drawing 6 . The 
thing of the type which was made to carry out image formation to two or more reduced type image sensors 101 A with two or 
more reducing glass 102A is also known. 
[0003] 

[Patent documents 1] * 

JP,H5-336301,A 

[Patent documents 2] 

JP.S59-105762.A 

[0004] 

[Problem to be solved by the invention] 

By the way, although high definition is obtained with composition with an easy thing of the type shown in drawing 3 . the image 

sensors 101 will be high precision parts, and component cost will become big-ticket 

[0005] 

On the other hand, it is the system proposed in order that the thing of the type shown in drawing 4 and drawing 5 might 
compensate the fault of the type shown in drawing 3 . and there is the strong point vyhich can hold down component cost at a low 
price by using two or more linear image sensors 101 with narrow width, such as inexpensive A4 with mass production nature, and 
A3 size. However. Image Processing Division, such as combining the picture which needed to perform mechanical arrangement 
adjustment of the sensor 101, and was read by each sensor 101. will become complicated. The position of the sensor 101 shifts 
by thermal expansion etc.. and there is also a problem of being easy to generate picture gap. 
[0006] 

If the thing of the type shown in drawing 4 is compared with the thing of the type shown in drawing 5 here, in order to read the 
thing of the type shown in drawing 4 with the one line LI, Image Processing Division does not become complicated but it ends 
with the Image Processing Division level comparable as the thing of the type shown In drawing 3 . However, it is necessary to 
carry out arrangement ac(justment of each sensor 1 01 mechanically to one line. On the other hand, since the thing of the type 
shown in drawing 5 Is read by two or more lines LI and L2'. adjustment of one line can be conversely performed by picture 
composition, and the problem of mechanical arrangement ac|justment can be reduced, but Image Processing Division beconies 
complicated. Since the distance between sensors is in a vertical scanning direction, when it compounds to one line by the speed 
nonuniformity of vertical scanning when reading a manuscript, gap is produced in the vertical scanning direction of a sensor joint, 
it is necessary to reduce a conveyance shock according to the kind of manuscript, and. in a manuscript movement type, 
correspondence becomes very difficult especially. 
[0007] 

On the other hand, the thing of the type shown in drawing 6 can hold down cost at a low price like the thing of the type of 
drawing 4 and drawing 5 . However, since it is a reduction optical system, an optical path will become long and the size of 
equipment itself will become quite larger than the thing of other types. 
[0008] 

Although the thing of the type shown In drawing 4 can say that it is a reader with It from the above thing, [ cheap cost and ] 
[ synthetically compact ] In order to make two or more image sensors 101 arrange alternately and to make a manuscript picture 
read Into one line, only a predetermined angle needs to lean and arrange the image sensor 101 and the Image formation element 
(rod lens) 102 to the manuscript P (refer to drawing 4 ). And the degree of angle of Inclination will be decided by the size of the 
vertical scanning direction of the Image sensor 101 and the image formation element 102. and the focal distance of an image 
formation element, and as shown in drawing 7 . the mutual reading angle theta wilt usually be 20-30 degrees. Contact glass and 
105 are pressure plates a lighting lamp for 103 to illuminate a manuscript and 104 among drawing 7 . 
[0009] 

Here, there is a limit in not being maintained unless a manuscript is corrected, but correcting the surface smoothness of a 
manuscript in pressure plate 105 grade, and the surface smoothness of a manuscript is a pressure plate (.) with a manuscript 
movement type especially. Or if a crevice is not secured between the roller 1 05 and the contact glass 1 04. the fault of a jam etc. 
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will arise during manuscript conveyance. Therefore, when a manuscript has flapping and a fold, a focal position does not become 
uniform on one line of horizontal scanning (the inside of a figure and R are reference focus positions). In order to read the thing 
of the type shown in drawing 3 and drawing 5 right-angled to a manuscript only fade selectively, but. If quantity of the focal 
variation of a manuscript is set to t in the thing of the type shown in drawing 4 as shown in drawing 7 . Gap (when theta= 30 
degrees and t= 0.5 mm, the amount of gaps is about 0.13 mm) of txtan (theta/2) arises in a vertical scanning direction, and as a 
result, when a straight-line picture is in the scanning direction of a flapping manuscript. It is read as a picture in which the 
straight line lentlculated. In the Joint of a sensor, the amount of gaps wilt be twice, and also a flapping picture becomes 
remarkable. 
[0010] 

The place which this invention is made paying attention to said situation, and is made into the purpose. As image formation of 
two or more image sensors is carried out to one line, it is the image reader made to arrange alternately, and it is providing the 
image reader [ low cost / in high definition ] which can reduce degradation of the read picture by the variation In manuscript 
surface smoothness. 
[0011] 

[Means for solving problem] 

In order to solve said SUBJECT, invention indicated to Claim 1, The illumination method for illuminating a manuscript, and two or 
more image sensors aftemately arranged along with the longitudinal direction which crosses the transportation direction of a 
manuscript. In the image reader which comprises the image formation means for carrying out image formation on said each image 
sensor, the image of the manuscript illuminated by said illumination method between said image formation means and a 
manuscript surface. While enabling it to read one main scanning line on a manuscript surface on one straight line by said image 
sensor and said image formation means, the mirror of the couple which makes the reading angle to a manuscript small is formed. 
[0012] 

According to invention indicated to this Claim 1, flapping by the variation in manuscript surface smoothness and a straight-line 
bend can be reduced. Namely, if an image sensor and an image formation element lean only a predetermined angle and are 
arranged to the manuscript, the reading angle theta to a manuscript will usually be 20-30 degrees, but. If said mirror is formed, 
the reading angle theta can be made small to 1 [ 20-30-degree ] / 3 - 1/2. and flapping by the variation In manuscript surface 
smoothness and a straight-line bend can be reduced. Since a mirror is only formed and degradation of the read picture by the 
variation In manuscript surface smoothness can be reduced, not only excelling In image quality but cost Is Inexpensive. 
[0013] 

In Invention invention indicated to Claim 2 was Indicated to be to Claim 1i the shading means is established between the 

manuscript surface and the mirror of said couple. 

[0014] 

According to invention indicated to this Claim 2, while the same operation effect as invention indicated to Claim 1 is obtained, 
the flare light of an illumination method goes into a mirror, the situation where it is generated by the ghost image can be 
prevented with a gobo, and high definition comes to be obtained. 
[0015] 

[Mode for carrying out the invention] 

Hereafter, one embodiment of this invention is described, referring to Drawings. 
[0016] 

Drawing 1 shows the outline composition of the important section of the image reader concerning one embodiment of this 
invention. The image reader of this embodiment is provided with the following like a graphic display. 

The 1st roller 8 that sends in a manuscript between the contact glass 4 and the pressure plate 5 along a transportation direction. 
The 2nd roller 9 for discharging the manuscript In which the Image was read. 

The lighting lamp (illumination method) 3 which illuminates the manuscript conveyed between the contact glass 4 and the 
pressure plate 5. 

The mirror 6 of the couple which read at least and has been arranged directly under the contact glass 4 with the same length as 
width, Two or more image sensors 1 alternately arranged along with the longitudinal direction which crosses the transportation 
direction of a manuscript. The image formation element (alternately arranged like the image sensor 1) 2 as an image formation 
means which carries out image formation of the image of the manuscript illuminated by the lighting lamp 3 on each image sensor 

1. and the image processing portion which compound the Image of one line divided and read by each Image sensor 1 and which is 
not illustrated. 

[0017] 

Therefore, the manuscript conveyed between the contact glass 4 and the pressure plate 5 with the 1st roller 8 in the Image 
reader of such composition, It is illuminated by the lighting lamp 3, and on each image sensor 1 , it is reflected in the image 
formation element 2 by the mirror 6 of a couple, and image formation of the image is carried out by the image formation element 

2, and it is read by it: And while the manuscript In which the Image was read is discharged with the 2nd roller 9, the image of one 
line divided and read by each image sensor 1 is compounded by the Image processing portion which is not illustrated. 

[0018] 

As shown In drawing 2 . expand and the mirror 6. While enabling it to read one main scanning line on the manuscript surface X on 
one straight line by two or more image sensors 1 and image formation elements 2 which were alternately arranged by the 
longitudinal direction. In order to make the reading angle to a manuscript small, it has the two symmetrical reflectors 6a and 6a 

which accomplish a predetermined angle to the normal O of the manuscript surface X, and is arranged between the image 
formation element 2 and the manuscript surface X (the optical path of the reflected light is shown to drawing 2 by the alternate 
long and short dash line). That is, as for the mirror 6, vertical sectional shape has accomplished the isosceles triangle to that 
longitudinal direction, and equilateral [ of this isosceles triangle / two ] is formed as the reflectors 6a and 6a. 
[0019] 

Between the contact glass 4 and the mirror 6, the gobo 7 which has the slit shape hole 30 along with the longitudinal direction is 

arranged. 

[0020] 

As explained above, in the image reader of this embodiment. While enabling it to read one main scanning line on the manuscript 
surface X on one straight line by the image sensor 1 and the image formation element 3, the mirror 6 of the couple which makes 
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the reading angle to a manuscript small is formed between the image formation element 3 and the manuscript surface X, 
Therefore, flapping by the variation in manuscript surface smoothness and a straight-line bend can be reduced. That is, if an 
image sensor and an image formation element lean only a predetermined angle and are arranged to the manuscript, as drawing 7 
showed, the mutual reading angle theta will usually be 20-30 degrees. However, since a reading angle can be made small to 1 / 3 
- 1/2 compared with the case of drawing 7 if the mirror 6 like this embodiment is formed, flapping by the variation in manuscript 
surface smoothness and a straight-line bend can be reduced. That is, since the image reader of this embodiment only forms the 
mirror 6 of specific shape and can reduce degradation of the read picture by the variation in manuscript surface smoothness, not 
only excelling in image quality but its cost is inexpensive. Since the large arrangement angle of the **** element 2 and the Image 
sensor 1 can be taken In connection with the ability to make a reading angle small, the flexibility of those sizes comes to be 
obtained. 
[0021] 

In this embodiment, the gobo 7 which has the slit shape hole 30 between the contact glass 4 and the mirror 6 is arranged. 
Therefore, the flare light of the lighting lamp 3 goes into the mirror 6. the situation where It Is generated by the ghost image can 
be prevented with the gobo 7. and high definition comes to be obtained. 
[0022] 

[Effect of the Invention] 

According to Invention indicated to Claim 1, degradation of the read picture by the variation in the problem produced when it is 
made to arrange alternately so that image formation of two or more image sensors may be carried out to one line. i.e.. manuscript 
surface smoothness, is reduced, and cost can provide an inexpensive image reader by high definition 
[0023] 

According to invention indicated to Claim 2, while the same operation effect as invention indicated to Claim 1 is obtained, the 
flare light of an illumination method goes into a mirror, the situation where It Is generated by the ghost image can be prevented 
with a gobo, and high definition comes to be obtained. 
[Brief Description of the Drawings] 

[Drawing 1] lt is an outline block diagram of the image reader concerning one embodiment of this Invention. 
[Drawing 2] lt is an enlarged drawing of the important section of the Image reader of drawing 1 . 

[Drawing 3] It is a perspective view showing the 1 st example of the Important section composition of the conventional image 
reader. 

[Drawing 4] lt Is a perspective view showing the 2nd example of the important section composition of the conventional image 
reader. 

[Drawing 5] It Is a perspective view showing the 3rd example of the important section composition of the conventional image 
reader. 

[Drawing 6] ft is a perspective view showing the 4th example of the important section composition of the conventional image 
reader. 

[Drawing 7] It is a figure for explaining the reading angle of the image reader of drawing 4 . 
[Explanations of letters or numerals] 

1 Image sensor 

2 Image formation element (image formation means) 

3 Lighting lamp (illumination method) 
6 Mirror 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram of the image reader concerning one embodiment of this Invention. 
[Drawing 2] lt is an enlarged drawing of the important section of the image reader of drawing 1 . 

[Drawing 3] lt Is a perspective view showing the 1st example of the important section composition of the conventional image 

reader. 

[Drawing 4] It is a perspective view showing the 2nd example of the Important section composition of the conventional image 
reader. 

[Drawing 5] It is a perspective view showing the 3rd example of the important section composition of the conventional image 
reader. 

[Drawing 6] lt is a perspective view showing the 4th example of the important section composition of the conventional image 
reader. 

[Drawing 7] !t is a figure for explaining the reading angle of the image reader of drawing 4 . 
[Explanations of letters or numerals] 

1 Image sensor 

2 Image formation element 
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DRAWINGS 



[Drawing l] 




[Drawing 5] 
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